The study aims to developing lup instrument test for measurng higher order thinking skills of students in physics learning. The 4D stage of the model consists of define, planning, design, and disseminate stages. The assessment instrument was developed based on HOTS indicators inc lude the ability to analyze (C4), evaluate (C5), and creat (C6). The test form is a reasoning multiple choice. S ubject of this research were all student of XI MIA 1 and XI MIA2 on 2nd semester at S MA Negeri 1 Depok in academic year of 2017/2018. Result of this research are: 1) the higher order thinking skills test instrument proved valid and worthy of use in the learning process. Based on expert validation, the test is valid with Aiken V index value of 0.89, the average value and standard deviation of INFIT MNS Q is 1.01 ± 0.09, and has a good degree of difficulty with a range of difficulty levels between -1.29 to 1.35. The higher order thinking skills test can also be used to measure students higher order thinking skills in physics learning with very low to excellent categories .
INTRODUCTION
Physics is a branch of science regarding understanding concepts and their application in problem solving. To achieve this goal conceptual change is needed by modifying the students' initial knowledge to match the actual scientific knowledge (Atasoy, 2009) . In general, when students entering the class, they have wrong knowledge that built by themselves as a result of interaction with nature ( Suparno, 2013) . Conceptual change requires learning that allows students to develop new concepts and improve previous ways of thinking (Atasoy, 2009; Arends, 2012; Frank & Scherr, 2012; Treagust & Duit, 2008) . Therefore, students need facilities to keep knowledge in depth for a long period of time so that knowledge can be activated when needed.
The concept of learning physics has not been well conveyed so far (Barniol & Zavala, 2014) . The failure of students in solving problems is caused more by failure in activating relevant knowledge that is already owned, not because they do not have the right know ledge related to the problem (Hammer, 2000) . So, they need direction to activate knowledge quickly and accurately when solving physic s problems. Assessment is the heart of teaching and learning (Brooks, 2002) . Instruments of assessment can be form on written test, oral, or observation sheets. Test can use to measure or find out learning outcomes of students after or before learning process is done. Multiple choice tests are one form of test that is often used, because its practical and easy in scoring. However, the usual form of multiple choice tests still has some weaknesses. Therefore, it is necessary to make excuses for students to choose these answers. The reasoningg multiple choice test is not only able to measure student learning outcomes, but can reduce students to guess answers so that the ability of students can really be measured properly. In addition, a concept is needed understanding and thinking ability of students to answer correctly questions with reasoned multiple choice forms. High-level thinking skills are an important aspect of the learning process. High-level thinking skills are considered important as educational goals (Zohar & Dori, 2008) . The development and improvement of HOTS students has become the main goal of education (Yen & Halili, 2015) . The reasoned multiple choice test developed refers to Bloomian's higher order thinking skills (HOTS).
Assessment is a statement of a number of facts to explain the characteristics of a person or something (Griffin, Care & McGraw, 2012) . Assessment is not only limited to students, but also assessment of educators, learning methods and school administration. The most effective test is used to find out and identify the level of understanding of students (Westwood, 2008) . By using tests, learning outcomes and the level of understanding of students can be known as part of information that can help improve the learning process Assessment instruments must meet the requirements of substance (content), construction and language and have evidence of empirical validity and produce scores that can be compared between schools, between regions and between nationalities (Mendiknas, 2007) . In addition, standard assessment instruments must be valid, reliable, and free from bias elements (Mardapi, Kumaidi & Kartowarigan, 2011) . Objective test instruments can be classified into four types. Correct test, matching test, short description test, and multiple choice test. Multiple choice tests are most commonly used for tests (Jeong, 2012; Nikou & Economides, 2016) . Multiple choice tests consist of a description of knowledge that must be completed by choosing one of several possible answers provided (Jeong, 2012) . A two-level selection test or also called a multiple choice test reasoned has three roles: (a) Diagnostic tool, which i s to identify students' initial knowledge, misconceptions and other concepts (Won, Yoon & Treagust, 2014) , (B) Instructional Tools, and (C) Learning Devices, namely to help learners improve misconceptions and improve their understanding (Chua & Don, 2013) . Judging from the reasons for this multiple choice, it is able to correct the deficiencies that exist in multiple-choice one level, which can minimize the answers of test participants who answer correctly by guessing.
The assessment process used has not been able to measure students' thinking skills. The form of instru-ments commonly used by teachers in assessment are test instruments which include multiple choice questions or descriptions. The questions used by the teacher are only limited to measuri ng students' knowledge. The indicators used in the question grid are still at the lower order level of thinking skills (LOTS), namely C1, C2, and C3. So that the understanding and ability of high -thinking students is not really well measured. Therefore, it is necessary to develop test instruments that are appropriate for students at this time.
Students' thinking skills are grouped into two categories, namely (1) low -level thinking (LOTS) consisting of knowledge (C1), understanding (C2), and application (C3); and (2) high-level thinking (HOTS) consisting of analysis (C4), evaluation (C5), and creating (C6) (Schraw, Gregory & Robinson, 2011) . The test of the learning outcomes of high school physics subjects in the form of multiple choices is limited to me asuring low-level thinking skills (LOTS) and has not been able to measure the ability of higher -order thinking (HOTS) of students (Istiyono, Mardapi & Suparno, 2014) ). Therefore a test is needed to be able to measure HOTS students. The form of tests that are commonly used are multiple choice questions, while the multiple choice questions are rarely able to measure HOTS students.
One form of test developed in this study is reasoning multiple choice. In addition, so that the students' high-thinking skills can be measured properly, the question indicators use HOTS Bloomian aspects, namely at levels C4, C5, and C6. In this study researchers limit the study population, where the study population used in this study were all students in two classes of XI MIA.
METHOD
This research is a development research better known as 4D. The 4D stage of the model consists of define, planning, design, and disseminate stages. This research was conducted at SMAN 1 Depok, Jl. Babarsari, Kel. Caturtunggal, Kec. Depok, Kab. Slema n, Caturtunggal, Sleman, Sleman Regency, Yogyakarta Special Region 55281, in the even semester of 2017/2018 Academic Year. Tests to determine the feasibility of the questions and the level of difficulty of the items were conducted on 18 students of the XII MIA SMA N 1 Depok class. Reasonable multiple choice test consisting of 10 items that pass the validation process. The results of the trial were analyzed using SPSS to find descriptive statistics while the analysis of the items was analyzed using the QUEST program to determine the students' ability profile. For modeling and implementation classes, the score of the test results is categorized using a scale of five. Data retrieval of learning outcomes was conducted for 64 students from XI MIA 1 and XI MIA 3 to find out the mapping of high-level thinking skills in physics learning at the school.
Material
The instrument used for collecting data consists of grids arranging question, two-tier multiplechoice, answer key and assessment rubrics, and instrument assessment validation sheets developed. The result of the test were analyzed by estimation result, goodness of fit, and item difficulty level.
Data Analyses
Qualitative analysis of data in the form of the value of the validity of the contents of the s tandard cognitive test instrument is based on the criteria of Rahayu (2012) Rahayu (2012) In the response theory approach, one parameter logistic model, the quality of the questions can be grouped as follows:
a. Good, if the item matches the model and the difficulty level is -2.00 ≤ bi ≤ 2.00 b. Good enough, if the item matches the model and the difficulty level parameter ≤ -2.00 or ≥ 2.00. c. Not good, if the item doesn't match the model The data analysis was counted using QUEST and SPSS. Item estimation, goodness of fit, and item difficulty can describe using QUEST. An item or testee is suitable to the model in the range of INFIT MNSQ of 0.77 to 1.30. SPSS used to descrbe ability of students from the result of the test score. It also know the frequency and percentage of students who are in the category low to excellent.
FINDINGS The process of developing HOTS Test Instruments on Lup
The test instrument developed in the form of reasoning multiple choice consists of the choice of answers and reasons for choosing the answer with five choices of answers and reasons. The process of developing test instruments is:
Product Design
This stage is carried out in accordance with the test development stages. The init ial step in developing the test is the preparation of test instrument specifications and assembly questions 2. Guided Instrument
The preparation of the instrument grid was adjusted to the KD achievement indicator, the 2013 HOTS curriculum indicator. The form of the test instrument developed was an objective reasoning multiple choice with five answer choices. The length of the instrument developed is 10 questions with a time allocation of 30 minutes. After preparing the specification of the test instrument, it is done by assembling the questions. Each item was written based on the formulation of the indicators that had been arranged in the grid, taking into account the rules of writing multiple choice questions with good reasoning. The queston is shown in table 2. Fita is an anthropologist. He found ancient artifacts, but he had difficulty analyzing the contents of the artifact even though he had tried to read it as close as possible. To see clearly, Fita should ... a. minimize the distance of the artifact to be more visible to the eye b. use a lup to enlarge the shadow c. use a lup to enlarge objects. d. use a lup in the form of loops to enlarge the distance of objects e. using a lup in the form of lup to enlarge height Reason: A. The smaller the distance of the object, the more visible the shadow will be B. Lup are needed by the eye, because the eye cannot see objects that are smaller than the point near the eye. C. Lup are needed by the eye, because the eye cannot see objects that are farther away from the eye near the eye. D. Lup are needed by the eye, because the eye cannot capture shadows that are smaller than the point near the eye. E. Lup are needed by the eye, because the eye cannot capture shadows that are larger than the point near the eye
Validation
Validation of the questions was carried out to determine the extent of the feasibility of the test instrument products developed based on the data obtained by experts. Validation results are then analyzed and used as consideration in revising the initial product.
Assessment of higher order thinking skills test instruments is reviewed based on subject, construction, and language. Each item is assessed based on three aspects of assessment. Based on the response and assessment of the two validators, the V Aiken index value of the 10 items was in the range 0.88-0.91, with the overall V aiken index can be seen in Table 3 . Based on the data above the value of the index V aiken the overall problem is at 0.89 -0.91, so that the whole item that has been developed is valid according to the expert judgment and can be used in the next test phase after going through the revision stage. As for some items, namely items number 3, 7, and 8 were revised according to the advice of experts. The revised aspect is regarding the suitability of the test with KI, KD, and question indicators
Empiric Validation
After going through expert validation, the test instrument was empirically tested. Higher order thinking skills test contains 10 questions that will be used in the empirical trial stage. An empirical trial was carried out on high school students of class XII in SMA 1 Depok. The number of respondents in the trial was limited to 22 students.
a. Estimation Result
Based on the calculation of Quest, it is obtained the estimation of higher order test items thinking skills. Item estimates are shown in Table. Erfianti,L., Istiyono,E. & Kuswanto,H. (2019) . Developing lup instrument test to measure higher order thinking skills (Hots) Bloomian for senior high school students. International Journal of Educational Research Review,4(3),320 -329.
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c. Item Difficulty Level
The level of difficulty per item can be seen from the output it is by showing the value of item difficulty level. Based on the data from Quest analysis, the item with the highest level of difficulty is item 6, which is 1.35. Whereas the problem with the lowest level of difficulty is the 8th item with value of -1.29.
Result of Higher Order Thinking Skills 1. Experimental Class
The results of students' high-level thinking skills are obtained from the results of the test analysis. The following are the results of the test analysis using SPSS in the form of a statistical test description. Based on the table, it show minimum and maximum scores. At this experimental class, a minimum score is 60 and a maximum score is 82.5, with a standard deviation of 6.23. In addition, the average score generated by 32 students was 67.03 In the table can be known the ability of students from the results of the test scores obtained. Besides that, it is also known that the frequency and percentage of students who are in the category are deficient to very good. In this modeling stage all categories are in the analysis results.
Implementation Class
The results of students' high-level thinking skills are obtained from the results of the test analysis. The following are the results of the test analysis us ing SPSS in the form of a statistical test description. Based on the table, it is known minimum and maximum scores. At this implementation class, the minimum score is 60 and the maximum score is 87.5, with a standard deviation of 7.059. In addition, the average value generated by 30 students is 68.35. In the table can be known the ability of students from the results of the test scores obtained. Besides that, it is also known that the frequency and percentage of students who are in the category are very low to excellent.
RESULT, DISCUSSION AND SUGGESTION
The test instrument for measuring higher order thinking skills students in high school consisted of 10 reasoned multiple choice question. Where there is a choice of answers and the reasons for choosing the answer. In the preparation of the test instruments, several step were taken there are preparation of test spesification, writing test question, reviewing test question, testing, analyzing, revision, assembling and carrying out test (Mardapi, 2008: 88) . Validation is grouped into three categories, namely content, construct, and criteria validity (Azwar, 2016: 40) . The result of validation of the test instrument showed the test were arranged valid with an average 0.89 with very high categories. The quality of the items in the IRT is determined by the suitability of the items with the Rasch model and item difficulty index. The results of the study show that the goodness of fit value of all items is between two boundary lines, namely 0.79 -1.13. Selain kecocokannya dengan model, hal lain yaitu tingkat kesukaran butir. The item is said to be good if the index of difficulty is more than -2.0 or less than 2.0. This refers to the theory developed by Hambleton & Swaminathan (1985) . Based on the calculation of the magnitude of the difficulty level of 10 items about Higher Order Thinking Skills developed in the range -1.29 to 1.35.
Higher order thinking skills of students can be seen from the result of the test score. Tests are carried out n two classes namely the experimental class and the implementation class. Each consists of 32 students.
The test instrument used is the same, in the expermental class the researcher teaches students directly about material to be evaluated using the instrument. Whereas in the implementation class , teacher w ill teach students with the same material as the experimental class. From the result obtained from 64 students there were 9 students with higher order thinking skills (HOTS), 11 students in medium order thinking skills (MOTS) and 44 students in low order t hinking skills (LOTS).
